Development and characterization of a model of eosinophil-mediated cardiomyopathy in rats infected with Toxocara canis.
This study begins testing the hypothesis that a causal relationship exists between hypereosinophilia and cardiac dysfunction. Rats infected with the nematode Toxocara canis develop marked hypereosinophilia, with peak blood eosinophil levels of approximately 3,500 eosinophils/mm3 whole blood observed approximately 14 days postinfection. Corresponding to the increase in blood eosinophils of infected animals was a decrease in cardiac performance. By 14 days postinfection, cardiac work had declined approximately 25% while negative first derivative of pressure (-dP/dt) fell approximately 10%. As the extent of hypereosinophilia declined from a peak of approximately 3,500 eosinophils/mm3 whole blood to a new steady state of approximately 1,000 eosinophils/mm3, the degree of cardiac dysfunction also was reduced. Cardiac work was 10-15% less in rats 28-42 days postinfection while -dP/dt was 5% depressed in these animals. Myocardial dysfunction was also observed following exposure of perfused hearts obtained from uninfected rats to buffer containing activated eosinophils. The hearts exposed to activated eosinophils exhibited marked histological alterations, characterized by distention of the intermyocyte space, increased pericapillary space, and focal losses of striated staining pattern. These changes were associated with the accumulation of eosinophils within the myocardium, as evidenced by the cytochemical demonstration of eosinophil peroxidase activity within the heart. The data support the hypothesis that hypereosinophilia can lead to cardiac dysfunction.